Negative inotropic effect of low-dose ethanol in mouse ventricular myocytes is mediated by activation of endothelial nitric oxide synthase.
Low doses of ethanol can produce negative functional effects in ventricular myocytes. This may be related to the nitric oxide-cyclic GMP signal transduction system. We tested the hypothesis that ethanol stimulated endothelial nitric oxide synthase and this caused the negative functional effects in cardiac myocytes. This hypothesis was tested in ventricular myocytes isolated from endothelial nitric oxide synthase-knockout (eNOS-/-) and wild-type (WT) control mice. Cell function was determined with a video edge detector at 37 degrees C. Myocytes were administered 5 or 10 mM ethanol alone or after 10(-6) M L-nitro-arginine-methyl ester (L-NAME, nitric oxide synthase inhibitor) or 10(-6) M 1H[1,2,4]oxadiazolo[4,3-alpha]quinoxalin-1-one (ODQ, soluble guanylyl cyclase inhibitor). There were no differences in basal perecentage shortening (2.6+/-0.2% WT versus 2.4+/-0.2% eNOS) or maximal rate of shortening (44+/-6 WT versus 47+/-6 microms eNOS) between groups. In the WT mice, 10 mM ethanol significantly decreased percentage shortening (1.8+/-0.1) and maximal rate of shortening (35+/-4). These effects were blocked by L-NAME and ODQ. In the eNOS-/- mice, these values were not affected by ethanol. Similar data were seen for both maximal rate of shortening and relaxation. These data provide both pharmacological and direct genetic proof that these low doses of ethanol act as a stimulator of endothelial nitric oxide synthase, and this leads to the negative functional effects in ventricular myocytes.